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ABSTRACT
We present an investigation of stellar proper motions of the TGAS catalogue and
ground-based HSOY, UCAC5 and PMA catalogues derived by combining with the
Gaia DR1 space data. This investigation concerns with only those stars of ground-
based catalogues that are contained in the TGAS. Supposing that systematic differ-
ences of stellar proper motions of two catalogues are caused by mutual solid-body
rotation of coordinate systems, which are realized by the catalogues under compari-
son, we analyze components of the mutual rotation vector between these systems. It
has been found that in all three cases of comparison of the HSOY, UCAC-5 and PMA
catalogues with TGAS, the ωy component of the mutual rotation vector depends on
magnitude nonlinearly within the range 9.5 < m < 11.5, and has an amplitude reach-
ing 1.5 mas/yr. The analysis has shown that the reason causing this effect is presence
in proper motions of the Tycho-2-stars containing in the TGAS, of some inexplicable
dependency on magnitude. It has been shown that proper motions of the TGAS stars
derived using AGIS differ from those derived as a result of application the conven-
tional (classical) method. At the same time, such a difference in proper motions of
Hipparcos-stars from TGAS derived by both methods was not found. Investigation
of systematic differences between proper motions of the TGAS stars derived by the
classical method and proper motions of the HSOY, UCAC5 and PMA stars has shown
that the values of the ωy component in this case do not undergo any jumps and do not
depend on magnitude. That fact unambiguously indicates that some magnitude error
is contained in proper motions of Tycho-2-stars derived by the use of AGIS. In the
framework of the solid-body rotation model the coordinate systems set by the TGAS
catalogue with classical proper motions ( on the one hand) and by the HSOY, UCAC5
and PMA catalogues (on the other hand) have mutual rotation with the components
along axis less than 0.2-0.3 mas/yr. Average value of modules of angular velocities
considered as the measure of residual rotation, do not exceed 0.4 mas/yr. It has been
shown that in the range 7.75 < m < 9.75 proper motions of Hipparcos-stars from the
PMA and TGAS catalogues do not differ systematically by more than 0.3 mas/yr and
almost free of magnitude equation.
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1 INTRODUCTION
The first release of the Gaia mission
(Gaia collaboration et al. 2016b; Fabricius et al. 2016;
Lindegren et al. 2016) marked the beginning of a new era in
astrometry. The astronomical community has been looking
forward to its first results. Although the first data release
(Lindegren et al. 2016) contains preliminary astronomical
⋆ E-mail: pnfedorov@gmail.com (PNF); akhmetovvs@gmail.com
(AVS); astronomo@mail.ru (VAB)
results based on observations during only the first 14 months
of its operational phase, they already now are used inten-
sively in many astronomical applications. The most often
the TGAS catalogue data (Michalik, Lindegren & Hobbs
2015) providing positions, proper motions and parallaxes
with tipical accuracy of Hipparcos level or better for about
2 million objects up to ∼11.5 magnitude is used.
For instance, during one year three new astromet-
ric catalogues HSOY (Altmann et al. 2017), UCAC5
(Zacharias et al. 2017) and PMA (Akhmetov et al. 2017)
containing proper motions appeared. All of them used in
c© 2017 The Authors
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varying degrees the Gaia DR1 data. When creating the
UCAC5 catalogue positions and proper motions of the
TGAS stars for reduction the US Naval Observatory CCD
Astrograph Catalog (UCAC) observational data to the Gaia
DR1 reference frame were used resulting in proper motions
for more than 107 million stars with tipical accuracy from
1 to 2 mas/yr in the 11m < R < 15m magnitude range and
near 5 mas/yr at 16-th mag.
The HSOY catalogue were derived by combining posi-
tions from the PPMXL (Roeser et al. 2010) and Gaia DR1
using the weighted least square method which were used in
deriving the PPMXL its own. This catalogue contains 583
million stars with positions of Gaia DR1 quality and proper
motions accurate to from less than 1 mas/yr to 5 mas/yr
depending on magnitude and coordinates of objects in the
sky.
In fact, when creating these two catalogues the classi-
cal method of expansion of the reference system from bright
part of a magnitude range to the faintest stars was used. The
overwhelming majority of catalogues obtained from ground-
based observations and containing proper motions were de-
rived with the use of the reference stars of Hipparcos/Tycho-
2 (Perryman et al. 1997; Høg et al. 2000).
Proper motions of the PMA catalogue objects were
derived by combining the 2MASS (Skrutskie et al. 2006)
and Gaia DR1 positions. The catalogue contains about 420
million objects with G-magnitudes from 8 to 21, absolute
proper motions and taken from the Gaia DR1 positions.
Zero-point of the proper motions was set by positions of
about 1.6 extragalactic sources extracted from the Gaia DR1
data by a special procedure. The mean formal error of the
absolute calibration is less than 0.35 mas/yr. The RMS error
of proper motions depends on stellar magnitude and consti-
tutes from 2-5 mas/yr for stars with 10m < G < 17m to 5-10
mas/yr for faint ones. The PMA catalogue expands the ref-
erence system set by positions of galaxies in faint part of
the magnitude range to the bright one unlike the HSOY
and UCAC5.
In section 2 we carry out the global (through the whole
celestial sphere) comparison of proper motions of sources of
the catalogues under consideration. For more detailed in-
vestigation we use the model of systematic differences of
proper motions beliewing that they are caused by mutual
solid-body rotation of the coordinate systems. The model
parameters we derive by the least square method and note
that proper motions of all catalogues under consideration
contain systematic differences from ones of the TGAS cata-
logue depending on magnitude.
In section 3 we show that the original proper motions
(derived in AGIS procedure (Lindegren et al. 2012)) of the
TGAS-stars differ from ones derived by the conventional
classical method, i.e. calculated as the positional difference
between positions of primary sources taken from the Tycho-
2 (Høg et al. 2000) and Hipparcos (van Leeuwen 2007) at
epoch near J1991.0 and their Gaia DR1 positions at epoch
J2015.0, divided by the epoch difference. Also we stress that
the differences between original and classical proper motions
exist only for Tycho-2 stars but is absent for Hipparcos stars
containing in the TGAS.
Then in section 4 using classical proper motions of the
TGAS-stars we again analyze differences of proper motions
in form of (catalogue-TGAS class) and show that the value
of the component of mutual rotation vector ωy practically
does not depend on magnitude thus demonstrating existence
of systematic error in original proper motions of the TGAS.
Here we discuss behaviour of the ωz component and assume
that its insignificant dependence on madnitude is probably
caused by errors in proper motions of the PMA and UCAC5.
In discussing the results (section 5) we note that the TGAS
proper motions derived using the AGIS procedure have an
unexplained inexplicable dependence on magnitude, vanish-
ing when the original proper motions are replaced by the
classical ones. Also we show that the systems of proper mo-
tions of the HSOY, UCAC5 and PMA do not have system-
atic differences exceeding 0.5 mas/yr.
2 COMPARISON OF STELLAR PROPER
MOTIONS
2.1 Investigation of proper motions of the
PMA-TGAS
As is known (Akhmetov et al. 2017), proper motions of the
PMA catalogue are absolute, i.e. given in the extragalac-
tic reference frame realized by positions of about 1.6 mil-
lion galaxies from the Gaia DR1. Therefore we can con-
sider them as independent relative to proper motions of the
TGAS stars which, as is noted in (Lindegren et al. 2016),
are given in the Gaia DR1 reference frame which is in agree-
ment at epoch J2015.0 with the ICRF2 quasars (Ma et al.
2009; Fey et al. 2015) accurate to better than 0.1 mas and
does not rotate relative to the ICRF2 within 0.03 mas/yr.
In fact, difference between the specified frames is only that
they are realized by various extragalactic sources. Because
Gaias observational strategy was optimized for point sources
(Gaia collaboration et al. 2016a), differences between image
profiles for quasars and galaxies in the Gaia DR1 have to
be practically absent. It means that the coordinates of their
centroides used to fix the TGAS and PMA reference frames
can be slightly different due to precision error but systemat-
ically have to be close. Comparison of stellar proper motions
of the specified catalogues itself is of interest and involving
new catalogues such as HSOY and UCAC5 using the TGAS
catalogue as the reference one, extends capacity of the anal-
ysis and interpretation of the results derived.
First of all, we compare proper motions of the objects
globally throughout the whole celestial sphere. In figures
1 dependencies of proper motion differences △µαcosδ and
△µδ depending on magnitude are presented.
For more detailed analysis we use the solid-
body mutual rotation model of two coordinate systems
(Lindegren & Kovalevsky 1995) set by catalogues used. In
approximation of infinitesimal orientation angles and as-
suming that the orientation parameters are functions of
time, equations for differences between stellar proper mo-
tions along the right accention and declination are generally
as follow
(µCATα − µ
TGAS
α )cosδ = ωxcosαsinδ + ωysinαsinδ − ωzcosδ
(1)
(µCATδ − µ
TGAS
δ ) = −ωxsinα+ ωycosδ (2)
where ωx, ωy , ωz are components of the angular velocity
MNRAS 000, 1–9 (2017)
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Figure 1. Dependencies of stellar proper motion differences △µαcosδ (left) and △µδ (right) of the PMA-TGAS, HSOY-TGAS and
UCAC5-TGAS catalogues as a function of G magnitude.
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Figure 2. Components of the mutual rotation vector between coordinate systems of the PMA and TGAS as a function of G magnitude
(uppper panel). The modulus of mutual rotation vector and the values of pole’s coordinates (bottom panel).
vector of the rotation Cartesian coordinate system set by the
CAT catalogue relative to the TGAS catalogue coordinate
system.
In figure 2 (uppper panel) components of the rotation
vector derived for the whole celestial sphere by joint solu-
tions of the equation system (1) and (2) are presented. From
these figures it is clearly seen that in bright part of the mag-
nitude range 7.5m < G < 9m all the three components of the
rotation vector practically do not depend on magnitude and
on module do not exceed 0.5 mas/yr, although slightly differ
by quantity. At the same time, beginning from 9m behaviour
of components clearly shows variations depending on mag-
nitude, while beginning from 11.5m this dependencies are
virtually vanished. Especially strange is the dependence of
ωy, demonstrating a sign change near 11 magnitude.
2.2 Investigation of proper motions from the
UCAC5 and HSOY
At first, it should be noted that if the components of the ro-
tation vector depend on some parameters, for example, on
the magnitude of the star, then the rotation will no longer
be solid, since stars of different magnitude will cause differ-
ent rotational velocities of the coordinate systems. There-
fore we assumed that the detected dependencies of ωy and
ωz on magnitude were caused by the magnitude equation
in proper motions of the PMA. To check this assumption
we also have analyzed vectors of mutual rotation between
systems of the UCAC5 and TGAS, HSOY and TGAS. The
corresponding plots for components of the rotation vectors
between the systems are given in figures 3, 4. As it can
be seen from these plots, the ωx component in both cases
does not depend on magnitude. The ωz component when
comparing with the UCAC5 catalogue, though changes in
a complicated manner in the 7.5 < m < 13 range, can
MNRAS 000, 1–9 (2017)
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Figure 3. Components of the mutual rotation vector between coordinate systems of the HSOY and TGAS as a function of G magnitude
(uppper panel). The modulus of mutual rotation vector and the values of pole’s coordinates (bottom panel).
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Figure 4. Components of the mutual rotation vector between coordinate systems of the UCAC5 and TGAS as a function of G magnitude
(uppper panel). The modulus of mutual rotation vector and the values of pole’s coordinates (bottom panel).
be considered as a constant value within ± 0.25 mas/yr.
When comparing with the HSOY catalogue ωz practically
does not depend on magnitude. Behaviour of the ωy compo-
nent in both cases virtually coincides with its behaviour in
figures 2. This indicates similarity of the magnitude equa-
tions in proper motions of the ground-based PMA, UCAC5
and HSOY catalogues. At first sight, it is not surprising that
the system of space proper motions (GAIA) differs from the
ground-based one, for example, due to magnitude equation
errors, usually present in ground-based observations. How-
ever taking into account that the stellar proper motions of
the PMA, UCAC5 and HSOY are independent because of
the use of different methods of their derivation and differ-
ent initial data, we suppose that simultaneous existence of
identical magnitude equations in three different catalogues is
unlikely. Therefore, we have made the following assumption:
dependence of the ωy component on magnitude is caused by
some systematics containing in proper motions of the TGAS
stars. The reason for such an assumption was comparison of
positions of Tycho-2 stars from the TGAS translated by the
TGAS proper motions from epoch J2015.0 to the effective
epoch (Tα + Tδ)/2 near 1991 year with the positions taken
from the Tycho-2 catalogue at epoch (Tα+Tδ)/2. It turned
out that the positional differences reach 5-7 mas. The same
procedure applied to Hipparcos stars has shown that posi-
tional differences are less than 0.01 mas.
MNRAS 000, 1–9 (2017)
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3 ANALYSIS OF DIFFERENCES OF THE
ORIGINAL AND CLASSICAL TGAS
PROPER MOTIONS.
As it is known (Lindegren et al. 2016), to derive positions,
parallaxes and proper motions for about 2 million TGAS
sources positional information from Hipparcos at the epoch
J1991.25 and Tycho-2 at the observational epoch (Tα+Tδ)/2
near 1991 year was used. Wherein in the paper’s text is
stressed that the proper motions derived with the use of
the adaptive astrometric global iterative solution (AGIS)
(Michalik et al. 2015) are mean motions of stars between the
two epochs J1991.25 and J2015.0 rather than their instan-
taneous proper motions in 2015 year. Median uncertainty of
individual proper motions is 0.07 mas/yr for the Hipparcos
stars and 1.4 mas/yr for non-Hipparcos Tycho-2 stars.
Therefore it is obviously that proper motions of the
TGAS stars can be derived at about the same accu-
racy level by the calssical procedure, i.e. as difference of
(Hipparcos/Tycho-2-GAIA) positions taken at the corre-
sponding epochs divided by the epoch difference. Such
proper motions are called classical to distinguish them from
original proper motions of the TGAS stars derived in AGIS.
It turned out that for the Tycho-2 stars classical proper mo-
tions differ from original ones. At the same time, classical
proper motions derived only for Hipparcos stars at the level
of about 0.01 mas/yr do not differ from original ones. In fig-
ures 5, 6 components of mutual rotation vector derived from
differences between original and classical TGAS proper mo-
tions are presented.
Also it came out that all three components of the ro-
tational vector for the Hipparcos stars are equal to zero
throughout the whole range of magnitudes. In other word,
it means that the system of original proper motions set by
Hipparcos stars in the 5 < m < 11 range coincides with
that derived by traditional classical method. In contrast, as
can be seen from the figure behaviour of ωy for Tycho-2 stars
almost exactly follows the behaviour of ωy in the above men-
tioned figures. Hence the original TGAS proper motions of
Tycho-2 stars systematically differ from classical ones. This
distinction generates the ωy component that varies strongly
with magnitude in the range ∼ 9.5 < m < 11.5. Out of
this range it is almost constant and is ∼+0,5 mas/yr in
the bright part of the magnitude range and ∼-1,5 mas/yr
in the faint one. Since to derive original proper motions of
the TGAS-stars the same set of AGIS procedures was ap-
plied and to derive classical proper motions of the stars the
same pocedure was used, then we could not find any ratio-
nal explanation for existing differences in proper motions of
Tycho-2 stars and their absence in proper motions of the
Hipparcos stars.
4 INVESTIGATING DIFFERENCES
BETWEEN CLASSICAL PROPER MOTIONS
OF THE TGAS AND PROPER MOTIONS OF
UCAC5, HSOY AND PMA.
We compare now the proper motions of the TGAS stars cal-
culated by the classical method with stellar proper motions
of the UCAC5, HSOY and PMA catalogues. In figures 7, 8, 9
dependencies of rotation vector components on magnitude
are presented. We also show in the figures 7, 8, 9 values
of pole’s coordinates where the angular velocity vector of
mutual rotation is directed as well as the velocity modulus
calculated using the following formula
Arot = arctg
ωy
ωx
(3)
Brot = arctg
ωz√
ω2x + ω2y
(4)
Ωrot =
√
ω2x + ω2y + ωz (5)
As can be seen from the figures, when comparing the
HSOY and TGASclass catalogues any dependence of the ro-
tation vector components on magnitude does not exist, and
their values are virtually equal to zero. The modulus of the
angular rotation velocity does not exceed 0.1 mas/yr. At
the same time the A coordinate of the rotation pole changes
from -60◦ to -120◦ while theD coordinate changes from -15◦
to +15◦ with increasing magnitude. The results of compar-
ison of the UCAC5 and TGAS are somewhat different. ωx
and ωy components also do not depend on magnitude albeit
ωy differs from zero by about +0.3 mas/yr. At the same
time ωz changes nonlinearly within ±0.2 mas/yr although
in average in the range 7 < m < 13 magnitude it can be con-
sidered equal to zero. Modulus of angular rotational velocity
in average is equal to about 0.4 mas/yr. The D coordinate
of the rotation pole changes almost by 30◦ in the magnitude
range 7 < m < 13 while the A coordinate remains nearly
constant and equal to about 80◦. The results of comparison
of the PMA and TGAS catalogues are almost similar. ωx and
ωy components do not depend on magnitude while their val-
ues do not exceed +0.25 mas/yr. The ωz shows insignificant
dependence on magnitude with a linear slope coefficient of
about 0.2 mas/m. Modulus of the angular rotation velocity
in average is near 0.3 mas/yr. The A coordinate of the ro-
tational pole practically does not depend on magnitude and
in average ∼ 70◦. The D coordinate of the pole depends on
magnitude and changes from D ∼ 70◦ to D ∼ 60◦.
It is now clear that the reason for the dependency of
the ωy on magnitude discovered in section 2 is connected
with the original TGAS proper motions because their re-
placement by classical ones leads to vanishing this depen-
dency. At the same time the specified replacement virtually
does not influence on behaviour of the ωx and ωz. Behaviour
of ωz component when comparing UCAC5 and PMA with
TGAS differs and still depends on magnitude in the nar-
row magnitude range from 9.5 to 11.5. This is confirmed by
the dependence of the coordinates of the poles on magni-
tude. Values of right accention A of the rotation poles be-
tween the coordinate systems (PMA-TGAS) and (UCAC5-
TGAS) derived using the formula (3) are almost constant
and do not depend on magnitude while values of declination
D (formula (4)) replicate behaviour of the ωz. It follows im-
mediately that the dependence of the ωz component is a
consequence of dependence on magnitude containing in dif-
ferences between stellar proper motions ∆µαcosδ. Based on
the available data it is impossible to make an unambiguous
decision about in which of these catalogues under compari-
son the difference ∆µαcosδ is burdened by magnitude error.
MNRAS 000, 1–9 (2017)
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Figure 5. Components of the mutual rotation vector between coordinate systems of the TGASorigin (with proper motions of Tycho-2
stars derived in AGIS) and TGASclassic (with proper motions of Tycho-2 stars calculated by the classical method) as a function of G
magnitude (uppper panel). The modulus of mutual rotation vector and the values of pole’s coordinates (bottom panel).
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Figure 6. Components of the mutual rotation vector between coordinate systems of the TGASorigin (with proper motions of Hipparcos-
stars derived in AGIS) and TGASclassic (with proper motions of Hipparcos-stars calculated by the classical method) as a function of G
magnitude.
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Figure 7. Components of the mutual rotation vector between coordinate systems of the PMA and TGASclassic as a function of G
magnitude (uppper panel). The modulus of mutual rotation vector and the values of pole’s coordinates (bottom panel).
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Figure 8. Components of the mutual rotation vector between coordinate systems of the HSOY and TGASclassic as a function of G
magnitude (uppper panel). The modulus of mutual rotation vector and the values of pole’s coordinates (bottom panel).
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Figure 9. Components of the mutual rotation vector between coordinate systems of the UCAC5 and TGASclassic as a function of G
magnitude (uppper panel). The modulus of mutual rotation vector and the values of pole’s coordinates (bottom panel).
Although it can be seen that for all the three catalogues-
PMA, UCAC5 and HSOY it is the magnitude range from
9.5 to 11.5 that is specific, and dramatic changes of the ωz
component are within it while out of this range dependence
on magnitude is weak.
Also when comparing stellar proper motions of the only
Hipparcos-stars containing in the PMA with those from the
TGAS, it was found out that in the range 7.75 < m < 9.75
values of all the tree components do not exceed ± 0.25
mas/yr while dependence of the ωz component on magni-
tude is determined unreliable (see Fig.10). It means that in
this range of magnitudes proper motions of Hipparos-stars in
the PMA are close between themselves and are almost free of
any magnitude equation. This result is not surprising for the
UCAC5 and HSOY because their authors sought to repro-
duce the reference system of the TGAS catalogue. However,
it is still misterious why after reduction to the system of a
reference catalogue using the TGAS data systems of proper
motions of the UCAC5 and HSOY reproduce well the ref-
erence system of Hipparcos-stars and reproduce poorly the
one of Tycho-2 stars resulting in the magnitude-dependent
ωy component when comparing with the TGAS.
Also we could not explain the contradiction in be-
haviour of the ωz component derived with the use of only
Tycho-2 stars and only Hipparcos-stars when comparing the
PMA and UCAC5 with TGAS. Of course it can be assumed
that Hipparcos stars in the 2MASS catalogue have positions
taken right from the Hipparcos (in published papers we did
not meet any information about that), then the specified
contradiction for the PMA catalogue is resolved. However
it remains for the UCAC5 catalogue since it is well known
that positions of the Hipparcos-stars in the UCAC5 cat-
MNRAS 000, 1–9 (2017)
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Figure 10. Components of the mutual rotation vector between coordinate systems of the TGAS origin (only Hipparcos-stars) and PMA
as a function of G magnitude.
alogue were derived from ground-based CCD observations
rather than put from the Hipparcos catalogue. Therefore,
the final answer to the question about whether the depen-
dence ωz on magnitude is generated by the proper motions
µαcosδ of the PMA or TGAS catalogues, is still unknown.
5 CONCLUSIONS
We carried out the analysis of the three catalogues - HSOY,
UCAC5 and PMA - derived in the post-Gaia period by com-
paring their stellar proper motions with those of the TGAS
catalogue. The analysis was performed under the assump-
tion that the systematic differences between proper motions
of common stars of the catalogues are caused by mutual
rigid-body rotation of the coordinate systems under consid-
eration. It was shown that the coordinate systems realized
by the TGAS catalogue and HSOY, UCAC5 and PMA cata-
logues respectively do not have any mutual rotations around
the X and Y axes exceeding 0.5 mas/yr. At the same time, in
all three cases comparison with the TGAS catalogue in the
range from 9.5m to 11.5m the ωy component demonstrates
almost identical variations from +0.5 mas/yr to -1.5 mas/yr.
It is clear that in this case the ωy component cannot be in-
terpreted as constituent of the rigid-body rotation vector.
Therefore, we have assumed that the existence of the identi-
cal variations of the ωy is due to systematic error containing
in proper motions of the TGAS stars. It has been shown that
the original stellar proper motions of the TGAS catalogue
contain systematic error which resulting in the difference be-
tween proper motions derived in AGIS procedure and those
calculated by the classical method. Also we show that there
is no any difference between original and classical proper
motions of Hipparcos stars in the TGAS catalogue up to
hundreds of milliarcsecond. It unambiguously indicates that
the original proper motions of Tycho-2 stars are burdened
by a systematic error. Explanation of the origin of the dis-
covered error turned out to be a back-breaking task. Using
the classical proper motions for TGAS stars, we first of all
note that the angular velocity modules of mutual rotation in
the range from 9.5m to 11.5m have a pronounced singularity,
although their average value in the whole magnitude range
of TGAS, can be considered as a measure of the residual
rotation, and does not exceed 0.4 mas/yr. In framework of
the adopted solid-body model the coordinate systems set by
the TGAS catalogue with classical proper motions as well
as by the HSOY, UCAC5 and PMA catalogues have mutual
rotation the components of which are less than when us-
ing original proper motions of the TGAS and do not exceed
0.2-0.3 mas/yr.
Finally, we demonstrate that stellar proper motions of
the PMA do not have magnitude equation when comparing
them with Hipparcos stars containing in the TGAS. The
contradiction related to the absence of the magnitude equa-
tion in the PMA when considering the Hipparcos stars and
its existence when considering Tycho-2 stars remains un-
resolved. The errors found in the proper motions of the
TGAS likely have to correlate with values of the paral-
laxes the need for corrections of which is indicated in pa-
pers (see, for example, (Astraatmadja & Bailer-Jones 2016;
De Ridder et al. 2017; Davies et al. 2017)). It is clear that
the values of the errors discovered are not negligible and un-
doubtedly have to be eliminated. Nevertheless, we consider
the TGAS catalogue first of all as the useful demonstration
of opportunities of the Gaia project and our paper, testing
data of the TGAS catalogue, - as intention to realize fully its
potential. The use of Hipparcos and Tycho-2 data in the pri-
mary solution was the forced step for a number of reasons,
primarily due to short duration of the observational period.
The final relese of the Gaia as was noted in (Lindegren et al.
2016) will be self-sufficient in the sense that any external
data will not be used to derive astrometric parameters and
fix the reference frame. Probably, it will provide an absence
of the errors found by us if they are caused by the use of
external data rather than generated in using different pro-
cessing procedures.
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